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(54) Water deflector 

(57) A water deflector for use in a vehicle door comprises a sheet of ether-type open cell urethane foam (20) having 
opposite side faces to which are bonded thin sheets (26,27) of high strength linear low density polyethylene film. The 
sheet has a peripheral edge shaped to overlie the desired area within the vehicle door. At least one laterally deflectable 
pocket forming section (38) is formed within the sheet. The pocketforming section (38) is formed by a plurality of individual 
side-by-side closely spaced strips (36) of the open cell urethane foam (20) with the low density polyethylene film (26,27) 
on the opposite side faces bridging (34) the spaces between the spaced strips (36). 



34 34 34 26 38 20 ,36 36 




34 36 34 36 34 27 20 



FIG 3 



CM 
< 

CO 
CM 

O) 
CO 



Q_ 
LU 



Printed by Jouve (FR), 18, rue Saint-Denis, 75001 PARIS 



1 



EP 0 694 426 A2 



2 



Description 

The invention relates to water deflectors. 

Water deflectors or protectors are commonly used 
in the automotive industry to protect inner door trim pan- s 
els, as well as components mounted thereon, from being 
damaged by water entering the interior of the doors. Ve- 
hicle manufacturers have also been interested in achiev- 
ing sound insulation through the use of such deflectors. 

One type of water deflector which has been in use 10 
for some time comprises a layer of closed cell polyeth- 
ylene foam sandwiched between thin layers of polyeth- 
ylene film. This sheet construction can be processed us- 
ing standard techniques and performs satisfactorily in its 
water deflecting function; however, it does not contribute 15 
significantly in terms of sound insulating qualities. 

While various material combinations have been pro- 
posed for use as sound insulating water deflectors, these 
combinations have typically had significant drawbacks 
in terms of cost and/or processing difficulties. For exam- 20 
pie, it is often desirable to provide the deflectors with 
pocket-like bulges or non-planar sections to better con- 
form to the surface to be protected or to accommodate 
mechanisms and components within the doors. Some 
combinations can be given such configuration only by 25 
slow and comparatively expensive thermoforming and 
vacuum forming techniques. Relatively inexpensive and 
rapid mechanical forming techniques such as described 
in our USA Patents 4,696,848; 4,865,791 ; and 4,873 : 1 32 
cannot be used for certain of the proposed combinations, so 

As can be seen from the foregoing, a need exists for 
a suitable material or combination of materials and de- 
flector design that will permit obtaining both water de- 
flecting and sound insulating characteristics in a simple, 
inexpensive construction. 35 

According to one aspect of the invention there is pro- 
vided a water deflector sheet having good sound absorb- 
ing qualities comprising first and second layers of high 
strength linear low density polyethylene film bonded to 
opposite side faces of an open cell urethane foam. 40 

Preferably, the urethane foam is an ether type. 

Preferably, and in accordance with a more limited 
aspect of the invention, the first and second layers of lin- 
ear low density polyethylene film have a thickness in the 
range of about 0.05 to 0.1 mm (2 to 4 mils). Additionally, 45 
the first and second layers preferably completely cover 
the opposite side faces of the urethane foam. 

The water deflector sheet having the above-noted 
characteristics can be processed and worked using well 
known mechanical techniques. 50 

Advantageously the water deflector sheet of the 
structure described includes at least one laterally de- 
flectable pocketforming section therein. The laterally de- 
flectable pocket forming section can be constituted by a 
plurality of individual side-by-side closely spaced strips 55 
of the open cell urethane foam with the low density pol- 
yethylene on the opposite side faces joining and bridging 
the spaces between the spaced strips. The pocket form- 



ing section as described can be formed using techniques 
described in our USA Patent 4,865,791 . More particular- 
ly, the pocket forming sections can be mechanically 
formed by intermeshing blade-like members which 
cause stretching of the low density polyethylene sheets 
on the opposite side faces of the closed cell urethane 
foam. By interengagingthe blade members in a sufficient 
amount, the close cell foam is ruptured in the area be- 
tween the strips and the bridging portions of low density 
polyethylene film stretched permanently elongated so 
that the resulting structure can e deflected laterally to 
form a pocket. 

Preferably the water deflector sheet has at least por- 
tions of its peripheral edge defined by one or more nar- 
row strips of urethane foam with the low density polyeth- 
ylene film on the opposite side faces joining the narrow 
strips in spaced relationship to the remainder of the sheet 
of urethane foam. The narrow edge strip which is spaced 
from the remaining body of the urethane foam acts to 
prevent wicking or absorption of water from the periph- 
eral edge into the central body of open cell foam. Thus, 
even when the edge is subjected to water, the water can- 
not effective enter into the main body of open cell foam 
because of the narrow edge strip which is spaced from 
the remainder of the foam. 

The use of an open celled urethane foam between 
the two layers of polyethylene film produces a water de- 
flector sheet which has a significant increase in sound 
absorbing qualities as compared to prior sheet construc- 
tions in which a closed cell foam was used. In addition, 
the surprising result of being able mechanically to pro- 
duce the pocket forming sections by stretching the pol- 
yethylene surface sheets and producing a rupture in the 
open cell foam is surprising and unexpected. 

According to another aspect of the invention there 
is provided a water deflector for use in a vehicle door 
comprising: 

a sheet of ether type open cell urethane foam hav- 
ing opposite side faces to which are bonded thin sheets 
of high strength octene type linear low density polyeth- 
ylene film; 

said sheet having a peripheral edge shaped to 
overlie the desired area within the vehicle door; and, 

at least one laterally deflectable pocket forming 
section within the sheet said laterally deflectable pocket 
forming section being formed by a plurality of individual 
side-by-side closely spaced strips of the open cell ure- 
thane foam with the low density polyethylene film on the 
opposite side faces bridging the spaces between the 
spaced strips. 

Such a water deflector sheet can have significantly 
increased sound absorbing or installing qualities togeth- 
er with characteristics which allow processing of the 
sheets using known techniques. 

A water deflector sheet construction which has the 
advantages described can still be comparatively inex- 
pensive. 

The invention is diagrammatically illustrated by way 
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of example in the accompanying drawings wherein: 

Figure 1 is a plan view showing a typical water de- 
flector sheet construction formed in accordance with the 
invention; 

Figure 2 is a cross-sectional view through the pe- 
ripheral edge of the water deflector sheet of Figure 1 (the 
view is taken on lines 2-2 of Figure 1 ); and, 

Figure 3 is a cross-sectional view taken on lines 
3-3 of Figure 1. 

Referring more particularly to the drawings wherein 
the showings are for the purpose of illustrating the pre- 
ferred embodiment of the invention only and not for the 
purpose of limiting same, Figure 1 illustrates a water de- 
flector sheet 10 which is particularly intended for use in 
a vehicle door construction to protect the door trim panel 
from water and to also cover and overlie certain door 
mounted components such as speakers, window and 
door electric switch mechanisms, and the like. The pe- 
ripheral shape of the protector in Figure 1 is merely ex- 
emplary and this shape is selected and designed so that 
it overlies and totally covers those portions of the inner 
door panel through which water might enter from within 
the door. The peripheral shape can vary significantly, but 
generally comprises an upper edge portion 12, a lower 
edge portion 14, and end edges 16 and 18. Various 
openings for the passage of wires and the like are often 
formed through the water deflector sheet. 

The particular structure of the subject sheet is a mul- 
ti-layer composite including a central layer or sheet 20 
formed of an ether-type open cell urethane foam. Pref- 
erably, the foam has a thickness in the range of at least 
about 1.25mm to 12.5mm (50 to 500mils). Additionally, 
although many different types of open cell urethane foam 
could be used, the subject preferred form has a density 
of 27.2kg/m 3 (1 .7 pounds per cubic foot). 

Bonded to the opposite faces 22, 24 of the central 
sheet of open cell urethane foam are separate continu- 
ous and imperforate sheets of a high strength linear low 
density polyethylene film. In the preferred embodiment, 
an octene-type linear low density polyethylene film is 
used. These sheets are identified with the numerals 26 
and 27, respectively. They are bonded in firm, tight en- 
gagement with the urethane foam in a conventional man- 
ner through the use of flame bonding or heat lamination. 
Preferably, the sheets have a thickness in the range of 
0.025 to 0.25mm (1 to 10 mils). 

The layers of high strength octene-type linear low 
density polyethylene film act to seal the central layer of 
open cell urethane foam against water entering therein. 
The open cell urethane foam does ; however, have sig- 
nificant sound absorbing and insulating qualities. In ad- 
dition, however, the particular combination of open cell 
urethane foam and high strength octene-type linear low 
density polyethylene film offers distinct advantages in 
terms of processing the water deflector sheet of the sub- 
ject invention. In particular, it is often desirable to provide 
the deflector sheets with laterally deflectable pocket ar- 
eas to al low the sheets better to conform to various struc- 



tures and surfaces within the door. For example, area 30 
of FIGURE 1 is a laterally deflectable pocket formation. 
The particular combination of materials from which sheet 
10 is formed allow such pockets to be mechanically pro- 

s duced in the manner of the noted U.S. Patent 4,865,791 , 
the disclosure of which is incorporated herein by refer- 
ence. The materials of the subject sheet can be mechan- 
ically deformed through the use of interengaging closely 
spaced blade-like members as described in this prior 

10 patent. The amount of inner penetration of the blade-like 
tools can be greatly increased from that which was pre- 
viously used or that wh ich was thought practical . Su rpris- 
ingly, by increasing the amount of interpenetration, the 
high strength octene-type linear low density polyethyl- 

15 ene film layer can be significantly stretched in the area 
between the edges of the inner penetrating tools. The 
pieces or strips which pass over the tools themselves 
are not significantly stretched. While the stretching of the 
outer layers of the polyethylene films takes place, the in- 

20 termediate sheet of open cell urethane foam stretches a 
significantly less amount and actually fractures in the 
area between the highly stretched portions of the poly- 
ethylene film. Normally, the urethane foam fractures 
when subjected to 200% stretching or elongation. The 

25 octene-type polyethylene film is, however, stretched to 
between 600% and 700% without fracturing. This is gen- 
erally shown in FIGURES 1 and 3 wherein the stretched 
portions 34 are serving as bridges between the narrow 
closely spaced strips of open cell urethane foam which 

30 have fractured as a result of the stretching. The strips 36 
are, in the subject embodiment, circumferentially contin- 
uous strips about the unstretched central area 38. As can 
be seen in FIGURES 1 and 3, the unstretched central 
area 38 can be deflected laterally from the plane of the 

35 remainder of the sheet merely by applying a lateral force 
thereto. The sections 34 of the polyethylene film are thin- 
ner and bridge the spaces between the various strips and 
portions of closed cell urethane foam of the central por- 
tion of the sheets 10. Surprisingly, even though the pol- 

40 yethylene film is tightly bonded to the intermediate layer 
20 of open cell urethane foam, the fracturing and elon- 
gation takes place readily if the inner penetration of the 
forming tools is carried out to a sufficient degree. This 
amount of penetration can be quickly determined for 

45 each particular combination of film and foam used. 

The forming of the pocket forming section can take 
place before or after the water deflector sheet 10 has 
been cut to its desired peripheral size and configuration; 
however, it is normally done before cutting the sheet to 

50 size because of the need for the edge portions of the 
sheet for gripping and holding during the pocket forming 
operation. Additionally, as discussed in the noted prior 
patents, pressure sensitive adhesive can be applied to 
the periphery or various other locations as desired for 

55 mounting and installation. 

An added feature of the subject invention is the use 
of the stretching and deforming technique to provide an 
edge design which prevents absorption of water by the 
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main body of open cell urethane foam. In particular, as 
illustrated in FIGURE 1, the lower peripheral edge por- 
tion 1 4 is provided with a deformed separate strip portion 
38 and 40. The strips run along at least a portion of the 
peripheral edge of the sheet 1 0. In the FIGURE 1 show- 
ing, the entire lower edge 14 is provided with the sepa- 
rate strips 38 and 40 which are joined by bridging sec- 
tions 42 of the outer layers of polyethylene film. The sep- 
arate strips and the bridging sections are formed using 
the interengaging forming tool techniques which are 
used to form the pocket section 30. By separating strips 
38 and 40 from the main body of the sheet, any moisture 
which contacts along the lower peripheral edge 14 can 
enter only into the first strip section, e.g., 40, and since 
strip section 40 is separated from adjacent strip section 
38 and the main body section of open cell foam, the mois- 
ture cannot wick up or absorb into the center portion of 
the water deflector sheet 10. 



Claims 

1. A water deflector sheet (10) having good sound 
absorbing qualities comprising first and second lay- 
ers (26,27) of high strength linear low density poly- 
ethylene film bonded to opposite side faces (22,24) 
of an open cell urethane foam (20). 

2. A water deflector sheet according to claim 1, 
wherein the urethane foam (20) is an ether type and 
the polyethylene film (26,27) is an octene type. 

3. A water deflector sheet according to claim 1, 
wherein the first and second layers (26 ; 27) are in the 
range of about 0.025 to 0.25mm (1 to 1 0 mils) thick. 

4. A water deflector sheet according to claim 2, 
wherein the urethane foam is in the range of 0.1 to 
0.15mm (4 to 6 mils) thick. 

5. A water deflector sheet according to claim 4, 
wherein the urethane foam (20) has a density in the 
range of 24 to 32kg/m 3 (1 .5 to 2 pounds per cubic 
foot). 

6. A water deflector sheet according to claim 5, 
wherein the first and second layers (26,27) com- 
pletely cover the opposite side faces of the urethane 
foam (20). 

7. A water deflector sheet according to claim 1 , includ- 
ing at least one laterally deflectable pocket forming 
section (30) within the sheet (10) ; said laterally 
deflectable pocket forming section (30) being 
formed by a plurality of individual side-by-side 
closely spaced strips (36) of the open cell urethane 
foam with the low density polyethylene (26,27) on 
the opposite side faces (22,24) bridging the spaces 



between the spaced strips (36). 

8. A water deflector sheet according to claim 1 , 
wherein at least portions of the peripheral edge of 

s the deflector sheet are defined by a narrow strip 
(38,40) of the urethane foam with the low density 
polyethylene film (26,27) on the opposite side faces 
(22,24) joining the narrow strip (38,40) to the remain- 
der of the sheet (10) of urethane foam in closely 

10 spaced relationship thereto. 

9. A water deflector sheet according to claim 1 , 
wherein the sheet has pressure sensitive adhesive 
on one face thereof. 

15 

10. A water deflector for use in a vehicle door compris- 
ing: 

a sheet (10) of ether type open cell urethane 
foam (20) having opposite side faces (22 ; 24) to 
20 which are bonded thin sheets (26,27) of high 
strength octene type linear low density polyethylene 
film; 

said sheet (10) having a peripheral edge 
shaped to overlie the desired area within the vehicle 
25 door; and, 

at least one laterally deflectable pocket form- 
ing section (30) within the sheet (10) said laterally 
deflectable pocket forming section (30) being 
formed by a plurality of individual side-by-side 
30 closely spaced strips (36) of the open cell urethane 
foam with the low density polyethylene film (26,27) 
on the opposite side faces (22,24) bridging the 
spaces between the spaced strips (36). 

35 11. A water deflector according to claim 10, wherein the 
spaced strips (36) are in the form of concentric rings. 

1 2. A water deflector according to claim 1 1 , wherein the 
concentric rings are non-circular rings. 

40 

13. A water deflector according to claim 10, wherein at 
least portions of the peripheral edge of the deflector 
are defined by a narrow strip (38,40) of the urethane 
foam (20) with the low density polyethylene film 

45 (26,27) on the opposite side faces (22,24) joining the 
narrow strip (38,40) to the remainder of the sheet 
(1 0) of urethane foam in closely spaced relationship 
thereto. 

50 14. A water deflector according to claim 1 0, wherein the 
polyethylene film sheets (26,27) are in the range of 
about 0.025 to 0.25mm (1 to 10 mils) thick. 
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